Abstract-Ca sensitivity and energy dependence in the contractile proteins of the glycerinated taenia coli of guinea pig were studied. Above 1 x 10-IM Ca caused con traction in muscle which had been immersed in glycerol solution for 7 days in the presence of 5 mM Mg-ATP. Muscles which had been immersed in glycerol for 30 days had a higher Ca sensitivity than ones in glycerol for 7 days. When AMP or ADP (5, 10 mM) in place of ATP was added in the presence of I x 10-6 M Ca and Mg (5, 10 mM), there was no contraction.
glycerinated taenia coli of guinea pig were studied. Above 1 x 10-IM Ca caused con traction in muscle which had been immersed in glycerol solution for 7 days in the presence of 5 mM Mg-ATP.
Muscles which had been immersed in glycerol for 30 days had a higher Ca sensitivity than ones in glycerol for 7 days. When AMP or ADP (5, 10 mM) in place of ATP was added in the presence of I x 10-6 M Ca and Mg (5, 10 mM), there was no contraction.
Increasing the concentration of the same molar ratio of Mg-ATP from 1 to 20 mM in the presence of 1 x 10-s M Ca, the tension in creased according to the Mg-ATP concentration.
However, increase in Mg or ATP only in the presence of 1 x 10_6 M Ca did not increase the tension. In conclusion, the three factors of Ca, Mg and ATP are essential for the activation of the contractile elements of glycerinated taenia.
It is also suggested that the tension development in glycerinated taenia is controlled by the concentration of Ca and Mg-ATP complexes in intracellular fluid.
When muscle is placed in a high concentration of glycerol, it is considered that the permeability of ions of the cell membrane becomes non-selective and the soluble fraction in glycerol is extracted from the muscle cell (1). Thus, the glycerinated muscle serves as a good tool to study the physiological mechanism in the contractile proteins. The present study was undertaken to elucidate the problem of Ca sensitivity and energy dependence in the contractile proteins of glycerinated taenia coli of guinea pig.
MATERIALS AND METHODS
Strips of taenia coli were isolated from white male guinea pigs which weighed about 400 g. These strips were placed in glycerol solution and stored at 2'C. The glycerol solution contained 50 (V/V) glycerol, 50 mM KC1 and 20 mM tris(hydroxymethyl) aminomethane (Tris) and was adjusted to pH 6.8 by HCI. After 24 hr the strips were placed in a fresh glycerol solution and stored at -15'C for 6-30 days. In experiments, the glycerinated muscles were incubated in the control solution contain ing 4 mM EGTA, 50 mM KC1 and 20 mM Tris (pH 6.8). The various concentrations of free Ca ions were obtained by using an EGTA-Ca EGTA buffer system (2). The con centrations of Ca ions were varied by changing the ratio of total Ca/EGTA. The glycerinated muscles were mounted in a 2 ml chamber at 24'C and under tension of 50 mg. The con tractile responses were recorded isometrically by a force-displacement transducer (Nihon Kohden). Conversion of grams of tension to grams per square centimeter was done in order to normalize the tension with respect to length and weight of the individual muscle.
In all experiments, Mg, Mg plus ATP (ADP) or Ca, Mg plus ATP (ADP) were dissolved respectively in the control solution and the pH of each medium was adjusted to 6.8 by titration with KOH using pH meter (Radiometer).
RESULTS
Several conditions for activation of contractile proteins of glycerinated taenia coli were studied. It has been reported that Mg (3) and ATP (4) Tension reached an equilibrium level at the concentration of 1 x 10-6 M Ca. In the muscle which had been immersed in glycerol solution for 30 days, the threshold concentration of Ca on the muscles was 1 x 10-8 M (Fig. 2) . Muscles treated for long periods in glycerol solution showed a higher Ca sensitivity than did those treated for short periods.
The following experiments were done using muscles treated for 7 days in glycerol solution.
Effect of a high concentration of Ca on the contractile proteins was studied. 2.5 mM concentration of Ca (no EGTA) was added in the presence of 5 11-IM Mg and 5 mM ATP. There was no significant difference when compared with the tension development of the muscles exposed to low concentration of Ca (1 x 10-6 M) (Fig. 3 ).
Influence of Mg and A TP concentration on the tension development in glycerinated taenia:
Experiments to investigate the effect of Mg and ATP on the tension development in glyceri nated taenia were carried out.
(a) Responses of glycerinated taenia to the increasing concentration of same molar ratio of Mg and ATP were studied in the presence of 1 x 10-6 M Ca. At the 1 mM con centration of Mg and ATP there was no tension development. Increase in the same molar ratio of Mg and ATP concentration from 1 to 20 mM caused an increase in tension de velopment (Fig. 4) . Taenia which had been immersed in glycerol for 30 days had a higher Ca sensitivity than that in glycerol for 7 days. This tendency was also reported in cardiac muscle (13) and dog intestinal circular muscle (14) . Acknowledgement : Thanks are due to Kowa Ltd. for the gift of ATP-2 Na.
